CRISPR-Cas systems: beyond adaptive immunity.
The discovery of CRISPR-Cas (clustered, regularly interspaced short palindromic repeats-CRISPR-associated proteins) adaptive immune systems in prokaryotes has been one of the most exciting advances in microbiology in the past decade. Their role in host protection against mobile genetic elements is now well established, but there is mounting evidence that these systems modulate other processes, such as the genetic regulation of group behaviour and virulence, DNA repair and genome evolution. In this Progress article, we discuss recent studies that have provided insights into these unconventional CRISPR-Cas functions and consider their potential evolutionary implications. Understanding the role of CRISPR-Cas in these processes will improve our understanding of the evolution and maintenance of CRISPR-Cas systems in prokaryotic genomes.